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(54) Title: NILE-RED LUMINESCENT COMPOUND, PROCESS FOR PRODUCING THE SAME, AND LUMINESCENT EL- 
EMENT UTILIZING THE SAME 



00 

o 




( 1 ) 



CH— Ar 



R 1 — N— 



(57) Abstract: A novel nile-red compound (represented by the formula (1)) capable of emitting a nearly crimson red light; a novel 
process for producing the compound; and a luminescent compound which emits a nearly crimson red color at a high luminance. The 
nile-red luminescent compound is obtained by converting C=0 in a nile-red compound into C=CH-Ar (wherein Ar is a fluorinated 
aromatic group) and incorporating an electron-donating group into the nile-red skeleton. The novel production process comprises 
reacting a nile-red dye with an electron-attracting aromatic acetonitrile. The nile-red luminescent compound has a composition 
containing a nile-red luminescent compound. (1) 

[tstmmj 



BNSDOCID: <WO 0212208A1_I_> 



wo 02/12208 ai i biii mm! ii iiuiuiiiiii ii iHiHaimiiiinni iimi tin in mi 



(57) ^&J: 

C=0&C=CH-Ar(fc£ L Arte 7 s/^-£*f^#;Bj£)K^;tTft?>. o 




n?iJ>?n«Ai i •» 



WO 02/12208 PCT/JPOl/05671 

mmm 

fluf5^^^T'5^:fe©^l©^^«, TIB— tt^C (1) 



i 



.0212208A1J_> 



WO 02/12208 



PCT/JPOl/05671 




<h^LT-CH 2 CH 2 -CR 6 R 7 - (fctffU - C R 6 R 7 - {C^tt-g^^te 
^>-tf>8iK:i^U R 6 S:tKR 7 «7Km^X«^mii: 1 ~ 5 <DfefflL7)V*-)V 
R 6 £s<£l£R 7 teu p=0— T*oT^lUT^Tt)^K ) 

CH 2 CH 2 -CR 8 R 9 - (fcTSiU -CR 8 R 9 -^43^^^^>-tf>^(I 

&§-aru R^riR^^Ki^xTOt i ~ 5 ©fi»7;i/^n&^t, r 

8 &<£Z$R 9 it, 111— -C&^Thffimis-C^X%&VK ) 

pmt 3 ^ >if >gt ^^t^ £ nx & £ ^ y & v >m & a 

R 4 teu 7KmH^ X^R 3 <h±tiWJbT^-r^)^>if>^^A.T^$tl 

T& -5 ^ ^ 37 v >m^T o 

Ard — M (2) , (4) WIS (5) ©V^n^^-To 



2 



WO 02/12208 



PCT/JPOl/05671 




r 1 1 zKstmc^; x«r x 2 ii&mis-cmi&znz-cF 2 -o-cf 2 

tufBR 1 1 t^lt^nS-CFj -0-CF 2 XteR 1 3 £ 
^LtM$n5-CF 2 -0-CF 2 

R 1 3 7K*m^ ->7/I, :7y*@C^ «*»l~5®:7y*K^W 
&WC7)V*)Vm. fftfBR 1 3 t^HlTMSn5-CF 2 -0-CF 2 -> X 
tt— (3) T^^tlSSSr^To 

R 1 4 te, R 1 3 J^TK&JSC^Tfc 5 t # E «7XmM^X«^S^C 1 ~ 5 <D 7 y 



3 



0212208A1_I_> 



WO 02/12208 



PCT/JPOl/05671 




{§.u r 1 5 te, fcrnm^ x^r 1 6 t^bTM$n?)-cF 2 -o- 

CF 2 

R 1 6 fciu 7*;3HI ; f, yJ/i, mM^t. 1 ~ 5 ©7 y ^MffiiTJ^ 
fufSR 1 5 <h#t|^bT?M£*l£-CF 2 -0-CF 2 XteR 1 7 £ 
*|W|bT^$n«>-CF 2 -0-CF 2 -^Sto 

r 1 7 ?mm^. i/yjm, yvmm^, mi~507^»m 

\&WC7)V3c)\>m, ftufBR 1 6 £*l^bT7«£*l£-CF 2 -0-CF 2 

-To 

R 1 8 te> R 1 7 ^JciEft & Z> t. # «7KSM^X 1 ~ 5 (D 7 v 



WO 02/12208 



PCT/JPOl/05671 





MfB^^^-r^^^cDfdjo^^ -ik (6) -e^n^-on/^ f 

5 



0212208A1_I_> 



WO 02/12208 



PCT/JPOl/05671 



Kj&zitzzL zmn—tiLft (i) T?^sn5t-f;n/yH»#^8 




R^N-R 2 



(6) 



IIL> R 1 x R 2 , R 3 * R 4 R R 5 «MIE»^3S1 £^3<Z><h|W|$l<£> 



NC-CHo-Ar 



(7) 



fib. Aril MIBW^l \Z&ttZ><DtW\m<DMi&%:7X-t 0 



WO 02/12208 PCT/JPOl/05671 

&z>mmt m i b^s £ © ra {3 *-;i4i3t ji ^g^nt^o, 

01(1 mmmilZ.33tfZ>j--1 )UUy F^^^fb^#JA©'H-NMR5P 

Ei2«, mmmi xz^vs^-r-ifrvv F^&fg^b^A© 1 r^^- ft 
H4«, mwmi 6 F^&f^b^tj^NMR^— f 

15fl 7 iZ&tfZi-'lJl'Uy F^^7^b^©NMR^-y-F 

7 



J)212208A1J_> 



WO 02/12208 



PCT/JPO 1/05671 



B7n mmmi 8\z3$it&j--{)\,uy F^M^oNMR^t-h 



K TS^tl5«7il/*M<!:bTtt, X3^g, :/nfcf;t/S, ^ 




• • • (l) 



8 



J 



WO 02/12208 



PCT/JPOl/05671 



IrffBR R 3 i^|W]LT-CH 2 CH 2 -CR 6 R 7 - GfcflfU -CR 6 R 7 

mmR l &.z$R 2 &mfflcTJ\'*)i&'v&z>m&\z, km^-nr 1 r 2 tbx 

SGfBR 2 ^ R 5 <b#t|WIbT-CH 2 CH 2 -CR 8 R 9 - (fe^cL, -CR 8 R 9 
-K£>tt<5 te^ >if >3R fcHg-^ U R 8 mSR 9 ttTKIR^X «^*Sfc 1 ~ 
5©ift»T;i/^;pat**U, R 8 :fc£i^R 9 te, T?*oTt>*Bj*UT^T>b 
&V> 0 ) Sr^fig-TS. 

HtilBR X ^R 3 LT- C H 2 C H 2 - C R 6 R 7 - D , itfffER 2 #?R 5 1 

^PbT-CH 2 CH 2 -CR 8 R 9 -7?£3£#CD— ^ (1) «, — jR^t (8 



0212208A1 L> 



9 



WO 02/12208 



PCT/JPOl/05671 




£©—JK5S; (8) \Z&ttZ>R\ R\ R 7 , R s , R 9 &r£Arte, ffimtmM 



HblJ 




10 



' ) 



WO 02/12208 PCT/JPOl/05671 



^fctflB— JKiC (1) ttWArd — JKS; (2) , (4) Xte (5) ^ 




R 1 Mi, TKsfcHt^ XteR 1 2 <!:^l/«$n5-CF 2 -0-CF 2 
R 1 2 fct, 7 7iH^ y7/i, Kit 1 ~ 5 07 ^ilf ttfitJJl'^ 

Jim, IuIbr 1 1 £&misTmi&£nz>-cF 2 -o-cf 2 x^r 1 3 t 

^bTfricSn5-CF 2 -0-CF 2 -S^-To 
R 1 3 te, tK^M^, y7;S, :7y*IfH% Mi~5©7 7*M^W 
MI3R 1 2 t^L/Tfj$*ns-CF 2 -o-cf 2 X 

»s (3) -e^$nss^t. 

11 



0212208A1_L> 



WO 02/12208 PCT/JPOl/05671 




{iu r 1 5 it, 7mm^ x^r 1 6 t&misTmj&^nz-cF 2 -o- 

CF 2 -&7jk~t 0 

R 1 5 fciu ~7vmW^. z/T/m, ^^t 1 ~ 5 © 7 7 il^tfi!7 
JUm. tfffBR 1 5 i^|wlLT^$n^-CF 2 -O-CF, X«R 1 7 <h 
^(RlL-T^^n^-CF 2 -0-CF 2 -£^-f„ 

r 1 7 7mmi^, ^-/mM^> ^*^i~5©^^*m^w 

Mt;^;u*> SufBR 1 6 <t^iwiLT^$tx^-CF 2 -o-cf 2 

To 

R 1 8 R 1 7 ^TK^jM^-eab^i^fc^TKm^X^mici-SCD^y 

bupBR 1 2 , R 1 3 , R 1 6 > RIXR 1 7 T^$n^.^*i:l~50D^^^M 

12 



n:>i??naAi i 



WO 02/12208 PCT/JP01/05671 

HufB — ffltlS, (1) Xte (9) "f'OArWT, R 1 0 ^#^X«^^U-> 
iOFMfc R 1 1 , R 1 2 , R 1 3 JkZfR 1 4 Ofi^-W*, ^ 1 





R 1 1 


R 1 2 


R 1 3 


R 


1 


-H 


~CF 3 


-H 


p p 


2 


-H 


-F 


-CF 3 


-H 


3 


-H 


-CF 3 


- F 


-H 


4 


-H 


-CF 3 


-CN 


-H 


5 


-H 


-CN 


-CF 3 


-H 


6 


-H 


-F 


-CN 


-H 


7 


-H 


-CN 


-F 


-H 


8 


-H 


-F 


-CF 3 


-H 


9 


-CF 2 -0-CF 2 - 


-H 


-H 


10 


-H 


-CF 2 -0-CF 2 - 


-H 


11 


-H 


— IBS* (3) 


-H, -CF 3 , -CN, 


-H 


12 


-F 


-F 


-CF 3 


-H 


13 


-CF 3 


-H 


-CF 3 


-H 



13 



0212208A1_I_> 



WO 02/12208 PCT/JP01/05671 

^7MD7i-M, 2, %-z?7)VJruyx.—)l>m, 3, 4-~J7)lJruy 
m$3, 5-i?y)i$-u7x.-j\smm<D7y4kyx.-)m, 3-hU 
y)V-tu^^)\yy^-)vm, 4-h'J7Mo/^7i^H, Stf3, 5- 

U4-y)V3ru - 3 - h u :7;i^n>^;i/:7a:~;i/^ 6 -:7;i^d- 2 - mj 

ArCDl^te, — JR^C (4) T^£n&o 
Ub2] 




Ar01^1-« (5) T^tl^. 



14 



WO 02/12208 



PCT/JP01/05671 




R 



19 



k 



■ - . - (5) 



R 



19 



m 



fit, R 1 9 y77S, &*&kl~ 5 <Dyy XRtt&iBJBkT' 

JU^Jl&^^kTo kf;*l~4©SSfc£wU mfci 1 ~ 3 ©M^^t" . miki 

— j&nS; (4) Xte (5) T?^$tl§^-^^;P*«> 7y*Sf, ^7/1, ^ 

— (4) T?s$n5t7fM©i*i, 1 - t7?;i/itiHLTH mxu 

, HH©hU7Jl/tP^f;i/S*«2& 3fc 414, 5&, 6ft> 7&X«8|fc 
, 4ji, 6&\ 7^x«8<i{c^-r^^;^D- 1 -±^^S> 2fll 

tf6&* 2££S.tf7&, 2^W8&> 3{£RUU£L 3ftKXX5£L 3^^ 



15 



0212208A1J_> 



WO 02/12208 PCT/JPOl/05671 

6 44, 30LRXf7tiL. 3 44Rtf8l4, 4^RtX6&, 444R*>*7 
44, 444W 8 44, 5teRtX6fi, 5 44$:££7 44, 5&;&X£8 44, §fa~BOS7fa 
, 644SXX844, Xfi7^8tl:|£^HX (h'J7MD^f;W -1 
-i-y^)]y^ 2i©7<>iW2TO3& 2 44KXM44, 2&!R.t*5f£ 
, 2f£Rtf6&, 2 44;KXK7 44, 2 44RC/8 44, 3 44^444, 3 44&CK544, 
344KX*6'ft, 3faRZfi7fa. 3 44&IX8 44, 4 44^5 {4, 444&IX6 44, 4 
442W7 44, 4faX.Z$8fa, SfalkUQfa, 5fa%.Z$7fa, 5fa%.Z$8fa, 6^4 
£X£744, 644£:^844, X«7feRtK8fe^^T^^7;i/^n- 1 -^:75r 

3i©h'J7Mn^f^2& 3 44R££4 44, 2 44, 3fa%.Zfi5fa 
, 2 44, 3 44R££6 44, 2 44, 3fam$7fa, 2 fa. 3fam$8fa, 2 44, 4 {4 
Rtf5& 2&, 444&t£6 44, 2 44, 4falkX$7 fa, 2 fa, 444^8 44, 2 
44, 5 44$X£6fe, 2 44, 5TO'7& 244, 5 442W8 44, 2&, 6 44&IK 
714, 2&, 514^8 44, 3 44, 4442W5 44, 3 44, 444SXK6 44, 314, 
414EX£744, 3£L 4 44^8 44, 3 {4, 5 44&£/6 44, 3 {4, 5 442^714 
, 3 {4, 5 44&^8 44, 3 44, 6 44^7 44, 3 44, 6ffiRrK8ffi, 414, 7 {4 
mS8fa. 444, 5 44K.tf6&, 4 -fe, 5fa~BzX$7fa, 444, 5142W8 44, 4 
44, 6ffiRt;7t, 414, 614W814, 444, 714]W8 44, 5 44, 6teB:tf 

7 44, 5&, 6 44W814, 5 44, 7fam$8fa, tW:6fl[, 7 44&l£844t 
g^tSh'J (h'J7MD^^W -l-^^*, 3E©77iW2 
44, 3<£fttf4te, 2 44, 3fa%.Z$5fa, 2 fa, 3 14&t£6 44, 2 {4, 3 44&XK 
7&, 2^4, 3{iR^8fe, 2 44, 444Rt£5 44, 2&, 444#X£6 44, 2 44, 
444^7 44, 2-f4, 4 44R££8 44, 2 44, 514]W614, 244, 544^744 
, 244, 5 44RIK8 44, 244, 6 44W7 44, 214, 514SX£814, 314, 444 
KXX514, 3 44, 4t06fc 314, 4fam$7fa, 3 44, 414W8 44, 3 
44, 5 44RI/6 44, 3 44, 5145:^7 44, 3 44, 514RIK814, 3 44, QfaBOS 
744, 344, 644^844, 4 44, 744^814, 414, 5142W644, 444, 

5 44^7 44, 4 44, 5 44^844, 444, 6 44^ 7 44, 4 44, 6 44Rt/8 44 
, 444, 744ROC814, 544, 644^744, 514, 644;W814, 544, 714 

16 



WO 02/12208 PCT/JPOl/05671 

RZS8it, m.mz.,6 it, 7ifRZS8itizm^T^> h U yjlJru- l —ry^jvm 
,mS\Z2, 3, 4, 5, 6, 7, 8 -^\^^;i/^P- 1 -y-y^)Vm^mf 



—$25$ (5) ir^^4i§^-y^;i/^cDi^i, mx\t, ii©hU7;i/tD^^ 

3#, 4£L 5 it, 6 it. 7l4Xtt8-fi^r|g^^ (h'J7MD^ 

-2-i-y^-jvm, yymm^nt, 4 it, 5 -fis 6 it, Hty. 

it%.Z$3it, HfRZ$4it, litRZ$5it, lit~&l£6it, Ht%.Zfi7it, lit 
X.U8&, 3itR.Z$4it, 3&-Rtf5it, 3i£%.Z$Qit, 3&-RZ$7it, 3i£R 
Z$8&, 4it%.Z$5it, 4itRlS6it, 4ifBX$7 it, 4i£BO$8it, 5 4£BiX$ 
6 it, 5it^ZS7it, 5itRZt8it, 6 &BtXt 7 fa, ' 6 ifRZf 8 it, Xi% 7 i£Bi 

zs8mzm^-r^>^x (hU7;i/tD^^) - 2--ry=f-)vm, 2m<Dyvm 

m^tf lit^.XS 3 it, lit^Z$5it, HtRZ$6it, lit~RTS7 

it, lit%Ll$8it, 3itRZ$4it, 3itRZ$5it, 3it%LZ$6it, 3itX.Z$7it 
. 3it%.Z$8it, 4&%.Z$5it, 4it%.Zt6it, 4it~BOS7 it, 4it%.U8$L, 

5i£RZ$7it, 5it%.U8it, 6it%.Z$7$L, 6fiM'8& X 
l$7$L]%.zf8mzM'£r-? %>-Jy)V3m- 2 -±y^)V^, 3M(D hU y)V^tu^ 

T-JVm&ltiL, 3it&ZS4it, Hi, 3it%tZ$5it, lit, 3itR.Zf6it, lfe 
, 3it%.Z$7it, lit, 3it%.Z$8it, lit, 4ifRZ$5it, lit, 4fiW6 
it, lit, 4it&Z$7it, lit, 4ifRZ$8it, lit, 5itx.z£e>it, lit, 5 
it^Z$7it, lit, 5itRZfi8it, lit, 6it^.ZS7it, lit, 5it%.Z$8it, 
3 it, 4itft.Z$5it, 3 it, 4&1&.ZS6&, 3 it, 4itR.Z$7it. 3 it. 4it~R 
Z$8it, 3 it, 5ifRtf6it, 3 it, 3 it, 5it%LZ$8it, 3& 

, 6it&ZS7it. 3&, 6&%.Zt8it, 4 it, 7it%.Zf8it, 4 it, bitlBOSQ 
it, 4 it, 5it%.Z$7it, 4it. 5&-&Zfi8it, 4it, 6it%.Zf7it, 4$L, 6 
it%.Z£8it, 4 it, 7itJfr.ZS8it, 6it%.Z£7it, 5 it, 6it%.Z$8it. 

5 it, 7it%.z$8it, mmz6&, 7^iSLZf8mzm^'r^>h i J (hoyjv-^-a 



17 



0212208A1_I_> 



WO 02/12208 PCT/JPOl/05671 

**?)V) -2-~ry^)im. 3i©7y*S^lfi, 3&Rt^44fc, H4, 3 
&&.tf5&, H4> Z#L&X$e>$L. 114, 314#X*7^ 3-ffcRtf8-GL 
H4, 4teR^5-lfi[, 114, 4feRtK6^ H4, lfe, 414R 

t/8{4, H4, 5&:s.tf6&, H4, 5&sz£7#, H4, 5&;sx£8&, Hi 

, 6ttRtX7ffi, 114, 514;W814, 3 {4, 4&;KXK5{4, 314, 4&&CX6 
14, 344, 414$:£/714, 314, 4&2W814, 314, 514&££614, 314, 5 
W7fi, 3 {4, 514;&t£8l4, 314, 614^714, 314, 614$.^ 8 14, 
414, 714Rt£8l4, 414, 514£l^614, 414, 5142^714, 414, 514& 
#814, 414, 6142^714, 414, 64tRtX8tt, 4 {4, 7&;&X£814, 5 {4 
v 6&Rtf7®:, 514, 614R#814, 514, 7ttR^8fl[, tm;6& 714 
M8t(Cig^t5 h U - 2 - t7f iVS, Mi: 1 , 3, 4, 5, 6 

, 7, 8 7 ;!✓:<*-□- 2 -^:7^;US£3W5£<i:J&*T#£. 

— « (i) Tssnsw^u^ F&ft&s&yttti&mz* -nr 1 r 2 

-f&fc>-£, — JftS: (6) TS^nSt'fJU/s; K^b^t— ^ (7) T^c 

18 



WO 02/12208 



PCT/JP01/05671 



&mfo& 5srF~?%> zwtmfrva, ^>^>msb)VjLym<Di^m^mmn. ^3- 
*~y->m&®im-rz>zttf-c^z> 0 Kmi&mfe, it 100-250^ 

<ttl 0 0-17 Ora§„ ELJfcCDmTmzfe. fSf^oTill^R^ 

tmmm z ?m.^m^mm^r± h=.bv )V£&ijnmr&fc'n~vmBtzmm.znz> 

z-<D%m\z&%-y^ )Wv vzkm&^mk^mt, mytm^zmm^n^o z. 
(Dmytmi^te, mmt, t-r;n/>y ©Mii, z\<d^ 

«> mmt:mm£(Dm\z, n^mm-r^m^mm^mm, nuy b%km& 

mz-mmmm^ytm^ mxu, mmt.mmt.v>m\z, -fc-jmrnrnt, 

19 



0212208A1 I 



WO 02/12208 PCT/JPOl/05671 

# # ^ 7 > y ^ x j- z moT&wmm &m \fz>zt # § „ 

5. iStbt, I TO, ln 2 0 3 , Sn0 2 , ZnO, CdOf 

£©B&fii©J»Wfci» MIS* 100~2 0 0 MmT*0, SffiJStn:^ 1 0 ~ 2 0 

SfrtEBsffiKi, tt*H*©/h$^:*K3^»ffl$n, MgAg, 7^5- 

20 



05>1PPn«A1 I ^ 



WO 02/12208 



PCT/JPO 1/05671 



mtm^mm^wtvxu, rnxu, 2, 5 -ex a-^^) -1, 

3, 4-^/7^ (BND) , &X*2- (4-tert-^;i/7x^;W 
-5 - (4-bf7air:U;W -1. 3, 4 -^it^T 7-JH©tWy7y 
MXS\Z 2 , 5-t:7. (5' - tert-^^l — 2 ' -^>V^yj 

^yjy-Jl'TMift (Alq3) , ^>v^y u ;w*u U ^A#£# (B 

e b q 2 ) m<D&mmfo%ktfmmi L Mizi$.mTz> z. t ^t^^ 0 

^^oi^lz-N, N ' -V (m-hUJW -^>>^> (TPD) , TkX$ a — N 

tuiEi^ffi £ tufB^rtis t cd n kitm £ nz> tuts; t ^771 & c: ^ ©t? 

*isv&m<DTji'%v±m&mfc&vo. ti^j^-^AicDim 4, 4' 
-bfx^;wty— 7i-;i/ (cz-tpd) &#&f5c:<h5&nr#5. 

WA.tflTO#o»tttaii0|liltfj$$n*;ty7rl*»riEt5tffii 
LT, ix.Sm-MTDATA (4, 4' , 4"-bVX 

21 



0212208A1J_> 



WO 02/12208 PCT/JPOl/05671 

umzmwizmiRT z. t \z & d , ^ytm^^mmmm^mT^^^ z 

, Alq3, B e b q 2iO*X hfelt^ hfe$Tl§7-<JH/7 F^ife 

mizw^v7Tm&fri<TMMmz£VMfcznfcm;M£&mmvxj$z> 0 

£L<teO. 0 1 — 1 0ii%T*§o j~-l)l>Uy F^^^te^©^** 

i>mm%m i*i k: $> ^ t , w izzfc&^ytm^fr izmz& a 

ZCDm^m'&mytmomfrte. 30~3 0 0nm, ^1<H5 0~ 

mm<D$£ft&»imizmz> t ^^m^m^o 

-r^zt\z^om^nx^mmmt. z(D^mm<Dmm\z, mm\z\z.ny7 
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Z\(Dm=Fmm^^tm(Dm^t, If, 3 0~3 0 0 nm, fffL<«5 0~ 
2 0 0 nmT$5. ^©«^fil^|4^®CDm^W2fgH{C^^> i^«JETift 

\zm^^-mmm.xm^ft^> 0 
zomMizm&^y£m^\z&tf%^m\z^ytmnhi'XM$zi--f kvv 

^h'7xy-Mf ITfJ, — j&jS (10) ^WDPV 
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(iO) 



1 1) ts$n§^7u >»^^b-^#)75WjtT$)S 0 




CH 3 CH 2 - N - CH 2 CH 3 
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3*JfcT> 5 — 200 : 10 — 100 : 50 — 20000 "Cfc V , £f £ L> < it 1 
0-100 : 50 — 500 : 100 — 1000 OT&<5 0 



(rnmrn 1 ) 

10 0ml©t777Xat, t<iH/y HO. 5 0g(l. 5 7mmol) 
, 3, 5-fc:^ (hU7Mn^^) 7^-)VT±. h-h »j;K). 4 0g (1 
. 5 7mmol) , Rt#i&zKBfl& 2 5 m 1 &{±ihhjtc 0 irT, 7 ?Xufo(Dmm& 

0 m g £#fc, 1 2 «9 , BSj&te 2 5 7-2 6 0 

'CT&ofco CCO^-S-^ICO 1 H — N M R HlZS I RODX^ hJH^lM2fc 

ft^n^b^te, s: (12) x^zn&ik&m-T&ziimfez 



: C ; 6 6. 0 3 H;4. 31 N; 5. 16 
ff-gfe :C; 65. 91 H;4. 20 N; 5. 30 
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(12) 



Et:-CH 2 CH 3 0i, 3 



mnm 2 ) 

1 0 0m 1 (D±^y^7,n\z, t^UyHO. 5 0g (1. 5 7mmol) 

, 2, 3-^y)i^rn- 4- (h'J7;i/tD^f;W ^ai^^xir Nx h U;wo 

. 35g (1. 57mmol) , Rtffct^BflK 2 5 m 1 &tfc&A,j£. tX777 
uxM^AM^ 5 %j&m<k± V U £A7K»^tf#©«K:ifei£U h U ^ 

1 7 2—1 7 4 c C 1 Tr$)0^o ^<Z)jh:^0 I R07^7 b;H£HI 3 JC^nfcil 

:C; 6 7. 9 0 H; 4. 23 N; 5. 65 
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tUMt :C; 6 7. 7 4 H;4. 26 N; 5. 64 




•♦••(13) 



Et: -CH 2 CH 3 



-f§o m%L4k¥ (mm) 70mg, 2, s-tf* a—ry^-M -1, 3, 

US-2) Tgf t ^ 2 0 ^Fliltt^ d 1 1 0 , -HKci^— &fc©fc3ft& 
o ITOSt (5 0X5 Omm, =M*&XM (#0 «) §7th>Tl 0£f*1 
iM^bfct(C2 -7°OAV-^Tl 0#WjgWS#fc*£U ^T7'P-L 
Tft«£-fr&. UViltgt ( («c) XA • 7*4 • X*^8g, &g 

17 2nm) 7? 3 0 #MU V*B8ltbT«c?SH^fc. Xfcf>n-^ ($7J+h («c) 
£1, 1H-D7) &fflViT?fe#tt»©»TU»:I TO^iC, HUT^Ofci 

u-r^wv K*#6f63t-fk:#*^*r»«e**tTb, ehei& 1 , soorpm, 

IsIfeB#rpl3#^TXt: 0 >xi-hbT^mbfc 0 glbitS«^, 5 OtCfil* 
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+T3 o^nm^^-rcmz. i^tst (*mn&&m <m vds-m 

2-461) T*TJm&& (A 1 : L i = 9 9 : lfifijt, (tfc) B(*fia?<bW 
«@£> 4 X 1 0- 6 TorrT^l, 5 0 0 A©/S*K&*U EL$^ 

iOEL*fft OHO hy:n>ggCDFast BM- 7 fcSJE^tffcj&t 

5ml©^X77^3l:, PVK 6 8mg, 2- (4 -tert-^^xn 
;U-5- (4-t:^ai-U;W -1, 3, 4-ttW7*/—Jl' (£TRc43V>T 
PBDtiTSo ) 3 1. 2mg, Rtft-fJl'Uy F^afrfe^frfb'&tJA 0. 
8mg^fflU y^DUI^>»T5m 1 J;5 OH/y K^afc 

mmzisTMm&zs&m&mfevfro *s***2K:^bfc. 

(»#!J 5 ) 

5ml©^X77^nl:, PVK 6 3. 7mg, 2, 5 - fciX (5' -Tert 

5.) 3 5. 5mg, 3&t/^;H^y H*#fe»^b-&«IA 0. 8rag^l 
U y^DDX^>$MT5ml fc&^J^ldTM^H/y K ^afrfeSS^frfb^ 

5m 1 <D*X77Xn\z, PVK 64. Omg, BBOT 35. 6mg, R 

28 



n?1P?ORA1 i > 



WO 02/12208 PCT/JP01/05671 

ZS^JVUy F^^^^b-g-tlA 0. 4mg^ffib, >^ □ DX^ >£jjn 

(itmm i ) 

5mlO^X7773C, PVK 68. 2mg, PBD 31. 3mg, Rt* 
t'fJU/yF 0. 5mg^fflU D dx^ >§iDiT 5 m 1 t/iS J: 5 



m2] 





mMM3 


mmm4 




mmm6 


VcMiM 1 


PVK 


70.0 


68.0 


63.7 


64.0 


68. 2 


BND 


29.0 










PBD 




31. 2 






31.3 


BBOT 






35.5 


35.6 






1.0 


0. 8 


0. 8 


0.4 














0.5 




2454.4 


2215.0 


2629.2 


3475.6 


2137.0 




X 


0.6417 


0. 6307 


0. 6330 


0. 6278 


0.5402 




Y 


0. 3477 


0. 3535 


0.3610 


0.3648 


0.4324 
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tSo M$L4k& (ft) m) 70. lmg, 2, 5 - tf* (l-i~y^-)V) -1, 
3, 4-0r*WTV—)V (m:*^TBNDtit§, £-/&.£) 2 9. 3m 
g> Rtf^-OH^y K**fi$Bfc<b'&«lA 0. 6 1mg^IU y^ODi 

bfco 21©^;H^y K3R*fi«^<b'&*^W»ttW:, jg#$t#fc#3s ( (ft) x 
Xi^r^E US-2) T?ieWife*2 0 55-MR8«-rSdtK:«t«9, ^\zm— 
fc%<D\Z-£tlf£ 0 I TOlt (5 0 X 5 0mm, (ft) $8) 

b >t? i o ^r^^^TMW^#bfe^(3 2 - 7°o/v-^-e i o a-Mje* jftife 

j*U Sf**T?^n-bTft«|$^fc. UVBSMSe ( (ft) 1/^-7 

^ - X^>^«, Iftl7 2nm) T 3 0^WUV&R8*fLT«gj#bfc. Xtf> 
(S*iJ (ft) & 1H-D7) ^ffl^T^SWTbfc I TOSt 

tl, 5 0 0 rpm, Islfe^ 3 tCTX tf >3 - h LTiUbfe. WSkX^tzM 
5 O'C0gltt'fT3 0 4Mfcfll$*fc«K:, (^ll^Sif 
(ft) ®k VDS-M2-4 6S) (A 1 : L i = 9 9 : 1 «*Jt 

, (ft) leSttflt^WB^Bftt) 1 x l 0- 6 Torr-em, 5 0 0A©I^ 

C©EL$fCOf, (ft) h^°3>M©Fast BM- 7 "C^* Kl«JBE£_ttf 

(HJS^U 8 ) 

5ml0^^77Z3fc, PVK 7 0. lmg, BND 2 9. 3mg, ^-f 
)VUy F%kft&5£yt4t£>mA 0. 6 1mg^An, 5i;y/7DDi^>m 

ftfc>9K:, 5ral©^77X3(; ) PVK 6 9. 9mg, BND 2 9. lm 
g> )V^fU> 0. 4mgR^JH^y H»*6«^-&*A 0. 6mg£A 
n> H^> ? ^DDX^>^jjP^T^*^5m 1 \ZtzZ>^\z1-< )VUy 

30 



0212208A1 I > 



WO 02/12208 PCT/JPOl/05671 

o 

(»#U 10) 

3, (h'J7^tD^5 1 ;W 7x-JV7th"hUJH. 5 7mmo 

5 7mmo 1 ^/BfS C. <h©^f»IBIIJg^J 1 ^MWz UTS (14) 

H$"Ht : C ; 6 6 . 13 H;4. 21 N; 5. 18 
Steffi : C ; 6 5 . 9 1 H;4. 20 N; 5. 30 
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Mb 3] 




(14) 



Et:-CH 2 CH 3 CF 3 



Lit. 



[S3] 





mum 7 




mam* 


mrnvm 


/ 

mg 


P VK 


70. 1 


69. 9 


70. 1 


70. 1 


BND 


29. 3 


29. 1 


29.3 


29.3 


)\r i/> 




0.4 








0. 6 


0.6 












0.6 












0.6 


Hi§i)^!S cd/m z 


3006. 0 


2015.0 


1349.0 


2985.0 




X 


0.6248 


0. 6694 


0. 6294 


0.6218 


Y 


0. 3453 


0.3152 


0. 3458 


0.3636 
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[0 0 0 1] 

mmm 1 1 ) 

m^mmm tmmzisT$c,&isfc i Tomu&n&mmmiz-ty 1 x 

1 0' 6 t o r rOTOiffTtN, N' -y7i^-N, N->> (m-h'j;i/ 
) (TPD) $6 0nm©Jf^(lIfU ^Th'J7 (8-4V 

VI— h) T;W5-"j7A (Alq3) il. 7 MSl% fc&SJ: 5 KlfFSSnfc^ 

1 nrafc^S^^lIfb, fifB^ 7J1/Sit$l 5 0 nmOJfWrjsfc 

[0 0 0 2] 

[0 0 0 3] 

2) 

TPD©1J|^ 7 0 nmllb, A 1 q 3 iZj-'CJUUy F^fi^Tfrffc^ A£ 
1. 5M*%(DfJj'g-(c:^'g)J;-5(cB-&bT#e>n^:j!g^#;^2 3nm0f*W 



<WO 0212208A1_I_> 
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[314] 





mnmn 




mm 

nm 


TPD 


60 


70 


a i q 3 +tuvvV &m&mytik&mA 


31 


23 


it 


A 1 q 3 


98.5 


99.4 


iltVvV &ft&3&tfc&mA 


1.5 


0.6 


mmnm. cd/m 2 


623.0 


4427.0 




X 


0. 6536 


0.6155 


Y 


0. 3184 


0.3459 



[0 0 0 4] 

mmm 1 3 > 

WSCte^ <m «) 7 0. Omg, 2, 5-tfX ( 1 -1 
, 3, )V (£TF, BNDtit§ 0 ^>#7^— ®t) 14. 

8 5mg, ±*1)V\sy Y^&mt^mK 0. 05mg, iuf2:£ (9) T?^ 
$ns*it^*Wrsj&fe^3fcfe* (MB) 0. lOmg, S0!35£ (8) T?^ 

$ns«fifis*rrs»fe«^fi* (dpvbo 15. omg^s^sxo, 

[0 0 0 5] 

1 t oi«&, 7th>Tio ^Kj@*iS[«fe#bfc^» i p at 1 0 ftmm^ 

($0 ^©7* h • t7x^X • 7 , D-fey1j--PL 16-11 OTUVM^T 
ofco WiO^ofcITOlfe, ^^3 It (1*) S0Xt c >3-^lH 
-D7fctybU W«l^T*^^*iB[*«TbT«KLfc. i»«fro7cS 
Stt, 5 0t:©1gfiJi«t>-C3 0^ft«$1i-fc«, *MJl£ftW OHO SOffiXg 
IfgfVDS-M2-4 6M-er;U$«S (Al :L1=99 : lwtX ( 
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#) It&m&tt&Q&effiM) lO-'Torr KTT8l5 0nmifU E 

bfeo g^sg4t^bit. S4^$n^>ct'5(3, z.<n>$m\z-%k%>~y^ )Wv 

(ll«14) 

5ml©^77^l;, PVK 70. lmg, BND 14. 8 5mg, M 
B^-OVUy K*jfrfi5fc3frfb'&*A 0. 04mg, itrffBHiW!) 1 3 T&ffl $ n 

5ml l^5<k5Cif^lSSbfc, fiTF^WHl 3 t^fcUTELIS^&SS 
1 5 ) 

5m 1 (D^X^^7,3iCl, PVK 70. Omg, BND 20. Orag, ^--f 

in^7^MM^A o. o 2mg, mmmmmi 3 -ctizmznrzLVi: 
m vmm<D&&&yt&m o . o 3 m g , ^txtoiamg^i 1 3 $ © £ in 

Cll0ffe^M*9. 9 5mg^iDlD, y^ODX^>5MT5m 1 
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mmm 13 


mmm 14 


mmm 1 5 


P VK 


7 0. 0 


7 0. 1 


7 0. 0 


BND 


14. 8 5 


14. 8 5 


2 0. 0 




0.0 5 


0. 0 4 


0.0 2 




0.10 


0.10 


0. 0 3 


DPVB i 


15.0 


15. 0 


9. 9 5 


MlMMfe cd/m 2 


4 8 6 7. 0 


3 6 3 1. 0 


2 8 19. 0 


X 


0. 3 7 8 8 


0. 3 6 16 


0. 3 10 1 


y 


0. 3 5 4 7 


0. 3 3 9 9 


0. 3 0 3 5 



(.mmmi 6) 

10 0ml©tX77X3[C, :?-^f )Wv F 0. 9 2g (2. 8 9mmo 1 
) , ^ (1 3) T^$n§77^7x-^7th^h'j;Kl) 1. Og (4 

. 3 3mmoi) , msm^mm. somi^xnfc. ^<Dmm&^vzi>3r^ 

g£#7c 0 ^©#^fe@#:©i4^«2 3 5-2 4 0X:T*fo^fz o ^©ftfe@# 
jj&Hl^e, (14) TTK^n^ait^T^^'l';!/!/^ Km 

^Z|iJ{it : C ; 6 8. 9 0 H; 4. 28 N ; 5 . 4 9 
mWl& :C; 6 8. 7 7 H; 4. 38 N; 5. 53 
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(15) 




(16) 



10 0ml ©^77731;, -T-DWv F 0. 9 2 g (2. 8 9mmo 1 ) 
, 5£ (17) T^n§77i^7x^7th-h'j;K2) 1. Og (4. 
3 3mmol) , RtffcjjcBBft 5 OmlMfc. JlCDi^Sy'Ja WJV 
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if >%m 7A^D?h^7^ --rit §su mm&mw somg £*#fc 0 
^(DW^feiamtt (is) T^^ti^^jfi^-r^^-r^i/^ H^-a^^ 

Hillffi :C; 6 8. 8 9 H ; 4 . 40 N; 5. 43 
fUNt :C; 6 8. 7 7 H;4. 38 N; 5. 53 



CH 2 CN 




(17) 



.CF 2 
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t5. l@Ji€ft# (80 S4) 7 0. Omg, BND 2 9. 7mg, WtutBiS ( 
16) tiSn^t-f ^I/y 0. 3mg^iU y^P 

^©ELirof, C*5fc> h^nVjjlOFast B M- 7 7?^>«? l~«E£_htf 
&#e>*ffi«£Rtf^£8flJ£bJfc. *JEE 1 7 VRtK«8K 9 . 0 7mAT»I^ 
1 5 7 5Cd/m 2 RtfC I E&gn?XJ&BW*0 . 6 5 5 2, mflb 1 8VRtfS 
Sill. 8 4mATTOU 8 1 5 Cd/m 2 I EMTXWO. 6 

5 6 3, M!£ 1 9 V^LlSmm 13. 9 SmAtJII^ 1 7 0 2 C d/m 2 RtfC 
I EfilTXlt^ 0 . 6 5 5 9, HJEE 2 0 VRtf«»E 16. 8 4mATf»flt«J 
1 5 0 5 Cd/m 2 RtfC I EfiSTXlS^O. 6 5 1 7T$^t 

SufS^»J7 t^lItT^Lfc I TOlI^lt^fct7hb> 1 X 
10' 6 torrTOiETHN, N' -y7i^-N, N-v (m-h'JJV 
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) -s<>z?iS> (TPD) £6 0 nm(Dm^zmMV, ^^Th'JT. (8-^7 

u^-- b) t;vs-^a (au3) h2mm%\zt^^\znm^nr^t.^^> 
& (is) t^$n§iii^tt§^;n/^KiMM^«it^ 

0 «EE2 7 VW«^ 15. 3 7mATff^3 6 6 0 C d/m 2 I Efe 
gTXWO. 6 2 6 6-rafeofe„ 

(H«iJl 8) 

1 0 0ml©tX77Xnfc, ^ fJH/^F 0. 9 2g (2. 8 9mmol) 
, ^ (19) T^$n572/i^7i-;l/7t b — h U;K3) 1. Og (4. 
3 3mmol) RtfaHt7]cffl& 6 0ml^Atiyc. ei(D^^^~>'j n >^"-f ;Wt 

^Ki^Rt^cDjiR^^ b , mmi- h U «7 A £tJP X-X 3 0 #Ra«MS b , JKbK b 
>-i£>&m^frti u~? h^77 -«b, W$ffi@#l Omg^fe 

^bfc B dneoigm^e>, ^©#^a#^^ (20) ~F^nz>mm.&^ 

: C ; 75. 19 H;5. 01 N ; 5 . 43 
ih^ffi : C ; 7 5. 28 H;4. 94 N;5. 49 
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CH 2 CN 




mmm 1 9 ) 

10 0mlOtX7773t, ffJU/yF 1. 04g (3. 2 8mmo 1 
Og (4. 9 2mmol) RtffcTKIHK 5 0ml£Atlfe o r^«gy'J3 
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W£SfeE#:©l»J&Ki:2 1 5-2 2 0°CT£ofc o #S8'fe@#0NMR£EI 8 td^b 

»Jj{fi :C;70. 19 H;4. 77 N; 5. 83 
ffl :C; 7 0. 2 9 H;4. 63 N; 5. 85 



Mb 4] 




F 



5ml0^777X3t jj?'Jk'^W;i//V;-;i/ (£TFK:*3V>-CPVK<*:ffc 
mM4t^ m) 7 0. Omg, BND 2 9. 8mg, RtfffifBiS ( 
2 0) ^$n§t-f JH'y F«*fifSM^« 0. 2mg^il, z?t7U 
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£> ftiS^R^-feS £ b fc o 16V 6 . 16 mAtSi^ 

1 0 8 7 Cd/m 2 &££C I EfeltXil^O. 6 7 7 6, 1 7VM1 
^t9. 3 2mAtS^n 4 4 4 C d/ra 2 R^C I EMTXlI^o. 6 7 
8 0 , n& 1 8 VSl/tl 12. 71 raAT«^ 1 6 2 2 C d /m 2 Rt£C I 
EMtXlg^ 0 . 6 7 8 7, *J£ 1 9 V^tKflgft 15. 73 mATjS^^ 1 

4 5 5 Cd/m 2 RtfC I Efe^7?X«^0. 6 7 9 0, mflE2 0 V&O^lt 
18. 2 8mA-effI*U 1 2 0 C d/m 2 RtfC I EMTXl^o. 6 7 
1 OTT&ofco 

itufE»M7 i:|pl«tbT^L-fe I T OMm&m&MM3&\Z± v hU IX 
1 0" 6 t o r rOT^MEETt-N, N ' -z?7x.-JV-N, N-i^ (m-h'JJV 
) -sonify (TPD) £6 0 nm(DmWZMMV, ^T'h'JX (8-^7 
— h) TJU^-VA (Alq3) t 1 . 7 f~&<5> J; 5 t#»$nfc <b 

^<zx ^ (20) -e^n&mm.&^-t&j-^ji'Uv ^m^M^tih^m^ 

mmz, 7Jl^m®&l 5 0 nm<DmWZJ&Z><kz)\zM : »irZ>Z.li! / z£r), EL 

o «J£2 7VMf^l 8. 5 3mA7:nm&6 0 4 3 Cd/m 2 RtfC I Efe 
STXli^ 0 . 6 3 2 6 T? & o fee 

(H»2 0) 

5 0 0mlO3^O77X3i: 1 ±^-ft;XX— 7kfQ#J 2 6 g (115 mm o 1 ) 
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;i/T^7) -2--hD7x/-J|/ 5. 5g (2 3. lmmol) 0>fifc|£i§?|£ 

6 0ml^iTU MT^T^ic, MltlW^tfe. 

U 7KRXmm.^±\zm^tz. 0 SS$7K2 0 0mlMU 5%*iftt 

h u *y&fcmm~v pH3~4cu #rffibfcH#s«jbfc 0 ?j«£^iifbT#T 

l±l bfc@#£x-ir;i«#K ^I^LTMfeia#:i 6. 9g Ct££^rWbW 

6-757-3 - (^-rvynk°;i/T^y) ^y-^no^bTco 

5 0 0m 1 (Djr^y^^-n\zmU§ -757 - 3 - (SM V kT;)/75 /) 7 
3i/—)V 16. 9g> 2-th'D + y-l, 4-t7h + ;> 4. Og (23 
. lmmol) , X^y— ;P 150ml, RtKMfS^AtlT, I^TT2 1 
B#P*lSJ&£-frfc 0 S/M£xA^]/-^-Tig$&U 1 0 %7Kmih^- h U ^AtR 
^t2 0 0ml-e7JWJf{Cb, ^DO^^AT-jrttBb, 7K$fcbfc. »ci« 
U^ATJ3#7K^ ^DP^;i/A^I§5feb, ^U^^l^ffl^c^A^ci-T 

10 01111^77X3}:, ffiVZ-f-lJlUy Hil##: 0. 4 6g (1. 3 3 
mmol) , 3, 5-t'X (h'J7Mn^f 11/) 7ocx;WT-fe hn h U )V 0 
. 5 0g (1. 9 9mmol) , SlIK^tKI^ 5 0 m 1 £ A*U ~> U 

a>^-f;wtx-ei 3 5 0 c^-ein^b, 2B#p B ^^$-&feo i/t^v-^-^ffl 

^T*£ 7 .R«£W*b, ^£^no*;|/A^^¥bfc D £©iM£5%7k^<ft; 
^-hU^7A7K^S:tX7j«5DJllS-Tr^b, h U V A^JD^T 3 OftfflWW^ 
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tco ZOn^&Bfo&M&fcl 8 3-1 8 5°C-e&-?rc 0 «l(DW^fe@#:c7)NMR 
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